KOREAN J. FOOD SCI. TECHNOL.
Vol. 31, No. 2, pp. 285~292 (1999)

J1H| 3 =0t=Hmo| offt AlH =S

ASHIMT}

ORAJEHAS| MFENY T

gt - oA - el - Z +
AFAGE S22, FTNER)
o CELES EEREE

A Study on Quick Quantitative Analyzing Method of Sorbic and
Benzoic Acids in Doenjang by Gas Chromatography

Kwang-Ja Park, Si-Kyung Lee, Nam-Dae Kim* and Nam-Ji Cho**
Department of Agricultural Chemistry, KonKuk University,* Mong-go Food Co.
**Department of Baking Technology, Hyejeon Collage

Abstract

An analytical method applicable to quality control and its optimum conditions were studied for rapid and
efficient analysis of sorbic and benzoic acids used as preservatives in the commercial soybean paste. In gas
chromatographic analysis of sorbic and benzoic acids, the application of HP-FFAP (acid modified polyethylene)
wide bore column improved the separation ability significantly. By setting the oven temperature of GC to
200°C, the total elapsed time for quantitative analysis was also reduced to the level required in using packed
column. By extracting sorbic and benzoic acids from soybean paste with an automatic steam distillation device,
the elapsed time for analysis was reduced by 80% more compared to using conventional steam distillation
method. The recoveries of sorbic and benzoic acids by the automatic steam distillation were 98.1% and 99.9%,
respectively. The sorbic acid was found in 3 samples of 14 commercial soybean pastes, of which contents were
466~530 ppm, while 0.3~4.4 ppm of benzoic acid was found in all the samples.
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Table 1. Analytical conditions of gas chromatography-flame ionization detector (GC-FID)

Parts Packed column

Capillary column

Gas chromatograph
Column length

Column packing materials

Standing materials

Detector temp. 230°C
Column temp. 170°C
Injection temp. 210°C
Carrier gas (N;) 60 psi
H; gas volume 50 psi
O, gas volume 50 psi
Injection volume 10 pL.

Split mode Splitless

HP-5890 series II (USA)
3 mm X 1 m(stainless steel)

10% NPGS+1% HsPO,

Chromosorb W (60~80 mesh)

Shimadzu GC-14B (Japan)

@ HP-FFAP 0.53 um X 30 m
(2 HP-Innowax 0.25 pm 30 m
® HP-1 033 um 25 m

(D Cross-linked polyethylene glycol-TDA
(2 Cross-linked polyethylene glycol
® Cross-linked methyl silicone gum

250°C
200°C
230°C

200 Kpa/min
65 Kpa/min
50 Kpa/min
2 uL

100:1
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Fig. 1. Gas chromatograms of standard solution of sorbic
acid, benzoic acid and acetanilide.

A: Stainless column: 10% Neopenthyl glycol succinate
polyester+1% phosphoric acid/Chromosorb W (60~80 mesh)
B: HP-FFAP capillary column: acid modified polyethylene

glycol C: HP-Innowax capillary column: polyethylene glycol
D: HP-1 capillary column: diethy! polysiloxane
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Table 2. Comparision of response factor using different columns and extracting solvents

column HP-FFAP NPGS HP-1
compound CH,COCH; CHCl, CH;COCH;,3 CHCL CH,COCH,3 CHCl,
Sorbic acid 1.459 0.667 0.949 0.957
Benzoic acid 1.746 0.768 0.841 0.836

Response factor=(compound area/compound amount)/(ISTD area/ISTD amount).
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Fig. 2 Gas chromatogram of preservatives in Doenjang
using a HP-FFAP capillary column.
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Fig. 3 Comparison of distillation time for sorbic acid
analysis in Doenjang using steam distillation method
(A) and auto steam distillation method (B).
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Table 3. Comparison of the sorbate's extraction efficiency by Auto distillation device with solvents and steam

distillation N
Extracting 5% Sulfuric 15% Tartaric acid Extrelut-20 T
conditions Water acid and NaCl 60 g Ether column Steam distillation
Analysis tesults 505 57 328.83 466.70 651.17 525.09 449.68
(ppm)
Extraction 58.65 73.13 103.77 144.81 116.77 100.00

efficiency (%)
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Table 4. Comparison of recoveries of sorbic acid and
benzoic acid in Doenjang by the automatic steam
distillation

Preservatives

- Sorbic acid Benzoic acid
Recovery ratio
Mean (mg) 196.12+7.35  199.78+4.72
Mean of recovery (%) 98.06 99.89
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Table 5. Concentrations of sorbic acid and benzoic acid in the commercial Doenjang samples by gas chromatographic

analysis using a HP-FFAP capillary column

Preservatives (ppm)

Sorts Samples Moisture (%)
Sorbic acid Benzoic acid
A 54.60 ND 225
Traditional Doenjang B 54.40 ND 1.45
C 54.50 ND 2.10
D 48.00 530.02 4.44
E 52.02 ND 0.33
F 50.25 ND 1.22
Improvement Doenjang G 50.76 466.70 2.50
H 53.44 480.88 223
I 50.54 ND 0.55
J 50.32 ND 1.23
K 50.42 ND 1.25
L 49.60 ND 2.45
Japanese Doenjang M 54.00 ND 1.30
N 49.10 ND 2.20

ND: None detected.
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